Effects of one-day reperfusion after transient forebrain ischemia on circulatory system in the rat.
Although ischemia/reperfusion injury remains incompletely understood, it appears that reactive oxygen species produced mainly during postischemic recirculation play a critical role. The present study examined the impact of forebrain ischemia and subsequent one-day reperfusion on several blood parameters. We determined glutamate concentration in whole blood, measured Cu/Zn- and Mn-SOD (superoxide dismutase) activity in blood cells as well as plasma, and investigated the prevalence of single and double strand breaks of lymphocyte DNA. The results of our experiment showed that the concentration of glutamic acid in whole blood was increased by about 25%. Antioxidant activity of total SOD and Cu/Zn-SOD was reduced in blood cells and plasma. Mn-SOD activity in blood cells was not affected by ischemic insult and one-day reperfusion, but we detected its significantly lower activity in samples of plasma. We observed a weakly reduced level of double and a significantly elevated level of single strand breaks of lymphocyte DNA. In conclusion, one day of recovery after the ischemic attack failed to return peripheral circulatory system to physiological conditions. Reduced antioxidant capacity in the blood and an elevated level of excitotoxic amino acid glutamate may cause lymphocyte DNA damage, and probably contribute to insufficient postischemic recovery of brain tissue.